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Abstract 
This study investigated the effect on observer responses of the presence/absence of 
information about medical evidence for pain and psychosocial influences on the patient‟s pain 
experience. Additionally, the moderating role of the patient‟s pain expressions and the 
mediating role of the observer‟s belief in deception and evaluation of the patient was 
examined. Sixty-two participants were presented videos of 4 patients, each accompanied by a 
vignette describing presence or absence of both medical evidence for the pain and 
psychosocial influences on the patient‟s pain. Participants estimated patients‟ pain, rated their 
own sympathy and inclination to help; they re-estimated patients‟ pain when the patient‟s self-
report of pain was provided. Finally, participants evaluated each patient as positive or 
negative, and the likelihood the patient was feigning pain. Participants gave lower ratings on 
pain, sympathy and help when medical evidence was absent. Further, in the presence of 
psychosocial influences, participants took patients‟ self-reported pain less into account. Next, 
only for patients expressing high intensity pain, information about both medical evidence and 
psychosocial influences were taken into account. Finally, the observer‟s evaluation of the 
patient and his/her belief in deception fully, respectively partially, explained the effect of 
medical evidence. The results indicate that discounting pain in the absence of medical 
evidence may involve negative evaluation of the patient. Further, the patient‟s pain expression 
is a moderating variable, and psychosocial influences negatively impact the degree to which 
patients‟ self-reports are taken into account. The results indicate that contextual information 
impacts on observer responses to pain.  
Note: This is an uncorrected version of an author’s manuscript accepted for publication. 
Copyediting, typesetting, and review of the resulting proofs will be undertaken on this 
manuscript before final publication. During production and pre-press, errors may be 
discovered that could affect the content. 
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1. Introduction 
Pain experiences are inherent to human life. Nevertheless, pain management often remains 
unsatisfactory [3,36], especially when pain is chronic and/or when diagnosable pathology is 
absent [3,37]. When a clear medical explanation for pain is lacking, people in pain may feel 
frustrated and may feel that they are disbelieved by others [1,21,30,42,45]. Furthermore, those 
who observe people in pain may feel unable to provide adequate care when clear medical 
evidence for the pain is lacking [29].  
Further insight into the social context in which an individual experiences pain for which 
there is no clear medical explanation is fundamental. Research demonstrated that observers 
attribute less pain to a patient [5,6,12,38,39,41], feel less sympathy for the patient and are less 
inclined to help the patient [12] when clear medical evidence for the pain is lacking. Others‟ 
reactions towards the person with pain, such as pain estimation, feelings of sympathy and the 
inclination to help are important, as these responses may underlie pain management decisions 
and affect the wellbeing of the individual in pain [19].  
At present, it is not known which mechanisms account for the effects of lacking medical 
evidence on observer responses. The absence of diagnosable pathology determining the 
patient‟s pain is considered as a risk factor for observers to impute to the person with pain the 
intention of feigning pain [7,8,14]. Additionally, there is preliminary evidence for the role of 
negative evaluation of the patient in the process of estimating a patient‟s pain where there is 
no clear medical evidence [41]. De Ruddere and colleagues [10,11] found that observer 
negative evaluations of patients appear to generate lower observer pain estimates. 
Using a vignette paradigm with videos of low back pain patients performing four back 
straining activities, the present study had three objectives. First, we investigated the effects of 
absence versus presence of medical evidence and of psychosocial influences on observer 
responses (pain estimates, sympathy, and inclination to help). Although psychosocial factors 
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and influences are common in pain suffering [4,16,28,31], it remains unclear whether their 
presence also affects observer responses. We also investigated whether information about 
both factors influences the degree to which observers take the verbal pain report of the patient 
into account when estimating the patient‟s pain. Second, we examined the patient‟s pain 
expressions as a moderating factor in the relationship between absence versus presence of 
medical evidence and psychosocial influences upon observer responses. We hypothesized that 
the effects of absence/presence of medical evidence and of psychosocial influences would be 
most pronounced when patients expressed high intensity pain. Following Tait and colleagues 
[40], observers might be more likely to take into account contextual information when 
judging high intensity pain. Third, we examined potential mechanisms underlying the effect 
of medical evidence on the observer responses. In particular, we investigated the mediating 
role of the observer‟s belief in deception by the patient, as well as the mediating role of the 
observer‟s judgment of how positively or negatively the patient is evaluated.  
2. Method 
2.1. Participants 
Participants were recruited by an advertisement in local newspapers. Sixty-two (30 men, 
32 women) individuals volunteered. To be eligible, participants had to be 18 years or older 
and speak Dutch fluently. Further, participants who indicated that they knew one of the 
patients shown on the videos were excluded. The mean age of the sample was 33.74 years 
(SD = 13.08; range = 19 – 64 years). About half of the participants were married, in a 
relationship or cohabiting (58.1%), and about half of the participants had education beyond 
the age of 18 (53.2%). Most were employed (67.8%) and a quarter of the participants (25.8%) 
were university or college students. The unemployment rate was 6.4%. About one third of the 
participants (N=18) reported having had no pain in the prior six months. The reported mean 
pain intensity during the past six months of the remaining 44 participants („In the past six 
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months, on the average, how intense was your pain rated on a 0 to 10 scale where 0 is “no 
pain” and 10 is “pain as bad as could be”?) was 4.00 (SD = 2.01; range = 1-8). All participants 
were Caucasian. The study was approved by the ethical committee of the Faculty of 
Psychology and Educational Sciences of Ghent University. 
2.2. Design 
The experiment consisted of four phases (see Figure 1). In the first, pain estimation 
phase, participants were shown pictures of four different patients each accompanied by a 
vignette. The information in the vignettes was manipulated in a 2 x 2 within-subjects design. 
Vignettes described the presence or absence of (1) medical evidence for the pain, and (2) 
psychosocial influences upon the pain experience. After each picture, a video of the patient 
performing a pain-inducing activity was shown. Subsequently, participants estimated the 
patient‟s pain, and rated their own sympathy and inclination to help the patient with daily 
activities. Second, during the pain estimation after feedback phase, videos of the patients 
were presented again with the pain ratings of the patients themselves. Participants again 
estimated the patient‟s pain. Third, during the patient evaluation rating phase, pictures of the 
patients were shown and participants rated to what extent they judged the patients to be 
positive or negative. Fourth, during the deception rating phase, pictures of the patients were 
shown again and participants rated to what extent they thought the patient was feigning his or 
her pain.  
2.3. Stimuli 
2.3.1. Videos and pictures 
The videos and pictures were selected from the Ghent Pain Videos of Daily Activities (G-
PAVIDA), consisting of videos displaying 34 chronic back pain patients (19 women, 15 men; 
Mage= 52 years (range: 23-74; SDage = 12 years) who performed four back straining 
movements. All patients reported chronic low back pain and were in (outpatient) treatment for 
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pain at the University Hospital in Ghent. The patients were asked to execute four movements: 
1) lying down on a bed and standing up, 2) sitting down on a chair and standing up, 3) taking 
a box from the ground, putting it on a table and then lifting it and replacing it on the ground, 
and 4) picking up marbles from the ground. Each movement was videotaped and every patient 
started the movement in upright position with the face directed to the camera. The videos 
display patients‟ full body pain behaviors, i.e., facial pain expression and active pain behavior 
(e.g., guarding, holding or rubbing). Further, patients provided verbal pain ratings on a 
numerical scale (0: no pain at all – 10: pain as bad as could be) after the performance of each 
movement. 
For the present study, video sequences of four patients were selected. These patients were 
selected based on specific criteria. In particular, to ensure generalizability across gender, we 
selected two female patients and two male patients. To investigate effects of pain expression, 
two patients displaying a low level of pain and two patients displaying a high level of pain 
were selected based upon face validity (the videos were also coded to confirm the distinction 
between low and high levels of pain expression, see below). Furthermore, we also ensured 
that patients‟ age across the genders and across the two levels of pain expression were similar 
(see Table 1). After the experiment was conducted, the videos were coded in order to have 
additional evidence for the distinction between low and high intensity pain expression. In 
particular, pain expressions of all 34 patients were coded by a reliable rater by means of an 
adjusted coding system
1
, based upon the pain behavior coding manual of Sullivan and 
colleagues (the Pain Can Paradigm; unpublished manual). To calculate inter-rater reliability, 
20% of the pain expressions were coded by a second independent rater. Each movement was 
coded for the presence of one or more of the key facial pain expressions [9,33,35] [(absent 
                                                          
1
This coding scheme is particularly suitable for the levels of pain expressed by the patients in this study; it is not 
as comprehensive as the pain behavior coding manual of Sullivan et al. (2007), as the set up did not allow to 
make a fine grained coding of the facial pain expressions of the patients.  
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(0), slightly present (1) distinctly present (2)]. Next, the presence (1) or absence (0) of active 
pain behavior (e.g., guarding, holding or rubbing) was coded per second. Interrater reliability 
was calculated according to the formula given by Ekman and Friesen [15] that assesses the 
proportion of agreement on actions recorded by two coders relative to the total number of 
actions coded as occurring by each coder.  
Videos were presented by the INQUISIT Millisecond software package [22] on a 745 
Dell Optiplex computer with a 75 HZ, 19-inch colour CRT monitor. The overall mean length 
of the video fragments presented in the study was 16s (SD = 7.36). 
2.3.2. Vignettes 
Vignettes described (1) the presence or absence of medical evidence for the pain and (2) 
the presence or absence of psychosocial influences upon the pain experience. Medical 
evidence in the vignettes was referred to as “a compressed nerve” or “ inflammation of the 
ligaments”. These operationalisations of medical evidence were discussed with a general 
practitioner in order to ensure that they are representative of attributions for low back pain. 
Vignettes describing the presence of psychosocial influences included “job stress and feelings 
of anxiety” or “relational problems and depressed mood”. Feelings of anxiety, depression and 
emotional distress have been found to impact patients‟ pain experience [16]. 
These biomedical explanations and psychosocial influences were counterbalanced across 
patients and across vignettes. Information about „medical evidence‟ and „psychosocial 
influences‟ provided within the vignettes was embedded within broader information about the 
patient‟s name, age, job and number of children. This information was also counterbalanced 
across vignettes as well as across patients (see appendix A for examples of vignettes). 
2.4. Measures 
2.4.1. Pain scale, sympathy scale and inclination to help scale 
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A numerical rating scale (0-10) was used by observers to estimate the patient‟s pain, their 
own inclination to help the patient with daily activities, and their sympathy for the patient. 
Zero indicated „no pain at all‟, „totally unwilling‟, and „no sympathy at all‟ respectively; 10 
indicated „pain as bad as could be‟, „totally willing‟, and „a lot of sympathy‟ respectively.  
2.4.2. Evaluation scale  
The extent to which the patient was judged to be positive or negative was assessed by a 21-
point scale („Please indicate your current evaluation of each person on the scale‟ -10 = very 
negative, 0 = neutral, 10 = very positive). 
2.4.3. Deception scale 
The extent to which the participant thought the patient was feigning her or his pain was 
measured by an 11-point numerical rating scale (0 indicated „not at all‟, 10 indicated „a lot‟).  
2.5. Procedure 
2.5.1. Rating phase 
In the experiment room, the participant was seated in front of a computer at a distance of 
about 60 cm from the screen. Participants were informed that this study examined people‟s 
impression formation of others in pain. Participants were told that (1) written information 
about four people and their pain complaints would be given, followed by 2) presentation of 
video fragments of these people on the computer screen. Written informed consent was 
obtained. When the participant pressed ENTER on the PC keyboard, a (neutral) picture of a 
patient was shown combined with one vignette. When the participant pressed ENTER again, 
the video fragment of the same patient performing a pain-inducing activity was presented. 
This procedure was repeated with the video fragments of the three other patients. Vignettes 
were counterbalanced across the four patients. Within each participant, the four patients were 
presented with each of the vignettes describing 1) medical evidence and psychosocial 
influences, 2) no medical evidence and psychosocial influences, 3) medical evidence and no 
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psychosocial influences or 4) no medical evidence and no psychosocial influences. Each 
patient was shown four times (i.e., each movement was shown once). In sum, 16 videos were 
shown in random order to the participants. After the presentation of each video, a blank screen 
appeared and participants were requested to estimate the patient‟s pain, and to rate their 
sympathy for the patient and their inclination to help the patient.  
2.5.2. Pain estimation after feedback phase  
Participants were presented one video of each patient (four videos in total). For each 
participant, all four patients were performing the same movement in this phase. The 
movement that all four patients were performing was counterbalanced across participants. 
Participants were provided with self-reported pain intensity ratings of the patients and were 
once again asked to estimate patients‟ pain.  
2.5.3. Patient evaluation rating phase 
One (neutral) picture of each patient was shown to the participant who rated the extent to 
which she/he judged the patient to be negative or positive.  
2.5.4. Deception rating phase. 
One (neutral) picture of each patient was shown to the participant who rated the extent to 
which she/he thought the patient was feigning pain. At the end of the experiment, the 
participant was requested to fill out a second informed consent after revealing the true 
purpose of the study. 
2.6. Statistical analyses  
Outcome variables were participants‟ estimates of pain ( „pain‟), sympathy ( „sympathy‟) 
and inclination to help ( „help‟) as well as the absolute difference between the pain rating of 
the patient and the pain estimation of the observer after the patient‟s own pain rating was 
provided during the „pain estimation after feedback phase‟ („discrepancy‟). As each patient 
was presented four times and the ratings (pain, sympathy, help) for each presentation were 
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highly correlated (pain: r = .84, sympathy: r = .90, inclination to help: r = .91; p < .001), a 
mean score for each outcome variable was calculated per patient. Next, the presence/absence 
of medical evidence („medical evidence‟) and psychosocial influences ( „psychosocial 
influences‟) as well as the level of pain expressed by the patient (high or low „pain 
expression‟) were included in the analyses as independent variables. Further, the observer‟s 
evaluation of the patient („evaluation‟) as well as the observer‟s belief in deception 
(„deception‟) were the potential mediating variables in the relationship between 
presence/absence of medical evidence and the observer responses (pain, sympathy and help). 
 The factors in the present study were manipulated partially within and partially between 
subjects. Within subjects, each level of „medical evidence‟ and „psychosocial factors‟ was 
combined with only one of the two levels of „pain expression‟. Between subjects, each level 
of „medical evidence‟ and „psychosocial factors‟ was combined with each level of „pain 
expression‟. Because this type of factorial design cannot be handled by classical repeated 
measures analyses, the results were analyzed using linear mixed effects models as 
implemented in the R package nlme [32]. Linear mixed effects models account for the 
correlations in within-subjects data by estimating subject-specific deviations (or random 
effects) from each population-level factor (or fixed factor) of interest (see [46] for an 
elaboration). 
Each analysis consisted of three steps. First, all relevant factors and interactions were 
entered in the model as fixed factors. In the second step, we assessed whether it was necessary 
to add a random effect for each of the fixed factors in the analysis: if a random effect 
significantly increased the fit of the model, it was included in the final model. In the third 
step, we inspected the ANOVA table of the final model and tested specific hypotheses about 
possible main effects or interactions (see [10,43] for a similar approach). When testing 
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specific hypotheses, standardized regression weights were reported as a measure of effect 
size. 
Mediation analyses followed the procedure outlined by Judd and colleagues [24]. First, 
we investigated (by means of a paired sample t-test) whether the scores on the potential 
mediating variables were lower (evaluation) and higher (deception) when medical evidence 
was absent compared to when medical evidence was present. Second, we computed difference 
scores for the potential mediating variables (for evaluation: the difference between 1) 
evaluation when medical evidence is present and 2) evaluation when medical evidence is 
absent; for deception: the difference between 1) deception when medical evidence is absent 
and 2) deception when medical evidence is present). Next, we examined (by means of 
regression analyses) whether these difference scores were related to the differences (between 
presence and absence of medical evidence) in the outcome variables, pain, help, sympathy 
and discrepancy.  
3. Results 
3.1. Results concerning the coding of the videos 
Acceptable inter-rater reliability was achieved for facial pain expression (.66) and active 
pain behavior (.89). The scores on facial pain expression could range from 0-2 and the scores 
on active pain behavior were calculated by summing the seconds in which the patient was 
showing active pain behavior. The scores on facial pain expression and active pain behavior 
are presented in Table 1. Furthermore, we provided information on quartiles to indicate how 
the selected patients related to the larger patient sample (N=34) regarding pain expression 
scores (see Table 1)
2
.  
- INSERT TABLE 1 ABOUT HERE    - 
                                                          
2For more information on the Ghent Pain Videos of Daily Activities (G-PAVIDA) (also regarding the use of the 
videos for research purposes) please contact Lies De Ruddere (Lies.DeRuddere@UGent.be) or Liesbet Goubert 
(Liesbet.Goubert@UGent .be). 
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3.2. Impact of presence/absence of medical evidence and of psychosocial influences on the 
observer responses pain, help and sympathy 
For the analyses of the outcomes pain, help, and sympathy, random effects of medical 
evidence, psychosocial influences, and pain expression were included. The results indicated a 
significant main effect of pain expression on pain estimates (F(1,923) = 206.59, p < .001, β = 
0.92), on help (F(1,923) = 87.44, p < .00, β = 0.63), and on sympathy (F(1,923) = 33.45, p < 
.001, β = 0.45): participants reported higher pain ratings, more sympathy and more inclination 
to help when the patient expressed high intensity pain. Further, the results revealed a 
significant main effect of medical evidence on pain (F(1,923) = 25.40, p < .001, β = 0.30), 
help (F(1,923) = 23.14, p < .001, β = 0.31), and sympathy (F(1,923) = 22.56, p < .001, β = 
0.32), such that participants reported lower pain ratings, less sympathy, and less inclination to 
help when medical evidence for pain was absent. No significant effect of psychosocial 
influences on pain (F(1,923) = 0.81, p = .376, β = -0.05), help (F(1,923) = 0.75, p =.387, β = 
-0.04), or sympathy (F(1,923) = 0.01, p = .940, β = 0.004) was found. Further, the medical 
evidence x psychosocial influences interaction was not significant for pain (F(1,923) = 0.11, p 
= .741), sympathy (F(1,923) = 2.83, p =.093), or help (F(1,923) = 1.65, p =.199).  
3.3. Impact of presence/absence of medical evidence and of psychosocial influences on the 
degree to which the observer takes the patient’s self report of pain into account 
For the analyses of discrepancy between the patient‟s pain rating and the participant‟s 
pain estimate after being informed about the patient‟s rating, only a random intercept was 
necessary. There was a main effect of pain expression (F(1,176) = 29.78, p < .001, β = -0.53), 
indicating larger discrepancies when pain expression was low. There was a marginally 
significant effect of medical evidence (F(1,176) = 3.34, p = .069, β = -0.18), indicating a 
trend towards larger discrepancies when medical evidence was absent. There was an effect of 
psychosocial influences (F(1,176) = 9.35, p = 0.003, β = 0.30), indicating larger (absolute) 
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discrepancy between the pain ratings of the patients and the estimates by observers when 
psychosocial influences were present. None of the two-way interactions was significant, 
neither was the three-way interaction. The means and standard errors of participants‟ scores 
on discrepancy for each cell are provided in Table 2. 
3.4. The moderating role of the patient’s pain expression in the relationship between medical 
evidence and psychosocial influences, and observer responses pain, help and sympathy 
Pain expression did not moderate the effect of medical evidence on pain (F(1,923) = 1.23, 
p = .268), sympathy (F(1,923) = 0.88, p = .349), or help (F(1,923) = 2.54, p = .111). Further, 
there was no pain expression x psychosocial influences interaction on pain (F(1,923) = 0.03, p 
= .858), sympathy (F(1,923) = 0.42, p = .516) or help (F(1,923) = 1.32, p = .252). However, 
the three-way interaction effect between pain expression, medical evidence and psychosocial 
influences was significant for pain (F(1,923) = 3.95, p = .047) and for help (F(1,923) = 4.38, 
p = .036) but not for sympathy (F(1,923) = 2.44, p = .118). This three-way interaction effect 
for pain and help indicated that the influence of medical evidence and psychosocial influences 
was dependent upon the level of pain expressed by the patient. The interaction did not 
invalidate the main effects of pain expression or medical influence: within each cell the main 
effects of pain expression and medical influence were present and in the same direction. 
For estimates of pain, the medical evidence x psychosocial influences interaction was not 
significant for patients expressing low intensity pain (F(1,923) = 2.11, p = .145); but it was 
marginally significant for patients expressing high intensity pain F(1,923) = 3.36, p = .067): 
when there were no psychosocial influences in case the patients were expressing high 
intensity pain, the effect of medical evidence was more pronounced (F(1,923) = 22.78, p < 
0.001, β = 0.48) than when the psychosocial influences were present (F(1,923) = 4.36, p = 
0.037, β = 0.22).  
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Further, the analyses revealed that for help, the medical evidence x psychosocial 
influences interaction was not significant for patients expressing low intensity pain (F(1,923) 
= 1.28, p = .26); but it was significant for patients expressing high intensity pain F(1,923) = 
6.03, p = 0.014): when there were no psychosocial influences, the effect of medical evidence 
was more pronounced (F(1.923) = 30.26, p < 0.001, β = 0.55) than when the psychosocial 
influences were present (F(1,923) = 3.72, p = 0.054, β = 0.21) (see Figure 1). The means and 
standard errors of the participants‟ scores on pain, sympathy and help for each cell are 
provided in Table 2. 
- INSERT FIGURE 1 ABOUT HERE    - 
- INSERT TABLE 2 ABOUT HERE    - 
3.5. Mediating role of the participant’s evaluation of the patient in the relationship between 
medical evidence and observer responses pain, help and sympathy 
Analyses revealed a significant difference between patient evaluation when medical 
evidence was present and patient evaluation when medical evidence was absent (t(61) = 5.18, 
p < .001), indicating more positive evaluation scores when medical evidence was present 
compared to when medical evidence was absent (Mmedical evidence = 3.37; Mnomedicalevidence = 
0.97). Further, regression analyses revealed that the difference scores for evaluation (the 
difference between evaluation when medical evidence is present and evaluation when medical 
evidence is absent) were related to the difference scores for pain (t(61) = 4.11, p < .001; β = 
0.490), help (t(61) = 6.32, p < .001; β = 0.658), and sympathy (t(61) = 8.40, p < .001; β = 
0.746). These results indicate that the effect of medical evidence upon pain, help and 
sympathy was mediated by the participant‟s evaluation of the patient. Furthermore, the 
residual effects of the presence/absence of medical evidence were not longer significant for 
pain (βintercept = .334, p = .126), help (βintercept = .264, p = .114) and sympathy (βintercept = .184, 
PAIN – ACCEPTED, UNCORRECTED MANUSCRIPT 
15 
 
PAIN – ACCEPTED, UNCORRECTED MANUSCRIPT 
 
p = .184) when controlling for the mediating role of patient evaluation, indicating full 
mediation by the participant‟s evaluation of the patient.  
3.6. Mediating role of the participant’s belief in deception in the relationship between medical 
evidence and observer responses pain, help and sympathy 
Analyses revealed a significant difference between the participant‟s belief in deception 
when there was no medical evidence for the pain compared to when there was medical 
evidence for the pain (t(61) = 4.61, p < .001), indicating higher deception scores when 
medical evidence was absent (Mmedical evidence = 2.75; Mnomedicalevidence = 4.32). Further, 
regression analyses revealed that the difference scores for deception (the difference between 
deception when medical evidence is absent and deception when medical evidence is present) 
were related to the difference scores for pain (t(61) = 2.27, p < .05), help (t(61) = 3.78, p < 
.001), and sympathy (t(61) = 4.64, p < .001). Although decreased, the residual effects of the 
presence/absence of medical evidence remained significant for pain (βintercept = 0.575, p < 
.05), help (βintercept = 0.503, p < .01) and sympathy (βintercept = 0.436, p < .05) when controlled 
for the mediating role of deception, indicating only a partial mediation by the participant‟s 
belief in deception
3
. 
4. Discussion 
 This study investigated the effects of information about medical evidence for pain and of 
psychosocial factors on observer responses and on the degree to which observers take the self-
reported pain intensity of the patient into account. Further, we investigated whether the effects 
of medical evidence and psychosocial influences is moderated by the patient‟s level of pain 
expression. Further, the study examined whether the effect of the absence of medical evidence 
upon observer responses is explained by 1) the observer‟s negative evaluation of the patient 
                                                          
3
 The scores on evaluation were not significantly related to the scores on deception (r = -.23, p = .075). Further, 
the scores on evaluation were not significantly related to the scores on pain (r = .24, p = .063) and help (r = .22, 
p = .089), but were positively related to the scores on sympathy (r = .47, p < .001). Equally, the scores on 
deception were not related to the scores on pain (r = -.19, p = .143) and help (r = -.07, p = .588), but were 
negatively related to the scores on sympathy (r = -.28, p < .001). 
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and 2) the observer‟s belief in deception. Results indicated that participants ascribed lower 
pain, felt less sympathy for and were less inclined to help the person with pain when medical 
evidence for the pain was absent. Further, when estimating the patient‟s pain, participants 
who were told that the patient's pain experience was influenced by psychosocial factors took 
the patient‟s self report into account less. Next, results revealed that information about both 
medical evidence for pain and psychosocial influences upon the pain experience were taken 
into account in relation to the inclination to help the patient expressing high intensity pain. 
Further, the results indicated that the observer‟s negative evaluation of the patient fully 
mediated, and his/her belief in deception partially mediated, the relationship between the 
absence of medical evidence and the participant responses.  
 The design of this study allowed investigation of the influence of medical evidence on 
participant responses when actual patients showing full body pain behavior were observed. 
The results are in line with the findings of several vignette studies that presented written 
descriptions of fictitious patients to the participants [5,6,38,39,41]. Only recently, De Ruddere 
and colleagues [12] demonstrated the influence of medical evidence by means of videos 
displaying the facial pain expression of actual patients. In accordance with De Ruddere and 
colleagues [12], the current findings did not reveal an effect of psychosocial influences on 
observer responses. However, in the current study, information about psychosocial influences 
on the patient‟s pain influenced the degree to which the pain report of the patient was taken 
into account. One potential explanation may be that participants considered the patient‟s self-
reported pain as under psychosocial influence: participants might have assumed that when 
psychosocial influences were present, patients were in some way biased in their pain ratings.  
Further, our study was designed to examine the moderating role of one influential factor: 
the level of pain expressed by the patient [17,47]. Although the underlying mechanisms 
remain unclear, Tait and colleagues [40] indicate that contextual information has more impact 
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on pain estimates when observers judge high intensity pain. For example, Tait and colleagues 
[40] describe the study of Chibnall and Tait [5], which showed that the effect of the 
contextual factor (presence/absence of medical evidence) on observer pain estimates was 
more pronounced for patients reporting high intensity pain. With regard to our findings, 
absence of medical evidence had a smaller impact upon the observer‟s inclination to help the 
patient when psychosocial factors influenced the patient‟s pain and when the patient was 
expressing high intensity pain. Although the results do not allow a full interpretation, they 
suggest that observers take contextual cues more into account when estimating high intensity 
pain. One potential explanation for this finding may be that pain expression was sufficiently 
high, given cultural norms tending towards stoicism, that observers‟ suspicions were aroused 
and they searched for contextual information to help interpretation [8,47].  
Our study was also designed to identify putative underlying mechanisms accounting for 
the effect of medical evidence. Considerable research indicates that observer responses 
towards others in pain are influenced by the observer‟s evaluation of the patient [5,10,11, 
38,39]. For example, De Ruddere and colleagues [11] showed that observers attribute less 
pain to patients when they evaluate these patients more negatively. The present study reveals 
that the absence of medical evidence negatively affects the evaluation of patients. Further, the 
results provided evidence that this effect explained the observer‟s tendency to discount pain 
for which there is no clear medical evidence. This finding extends the preliminary findings of 
Taylor and colleagues [41], who found that nurses evaluated patients more negatively when 
there was no medical evidence for their pain. In many clinical settings, chronic pain patients 
are considered as „difficult‟ patients [44], that is, they are negatively evaluated. The findings 
may reflect a general dislike of the patient by participants, due to the inability of the 
participants to identify with people with pain for which there is no clear medical explanation. 
In particular, it may be that the participants evaluated the patients more negatively due to a 
PAIN – ACCEPTED, UNCORRECTED MANUSCRIPT 
18 
 
PAIN – ACCEPTED, UNCORRECTED MANUSCRIPT 
 
lack of knowledge about pain in the absence of clear medical evidence. For example, models 
of acute pain might dominate thinking about pain, including chronic pain. Although many 
individuals suffer from pain in the absence of disease or damage [20,23,26,27,34], many 
individuals still believe that pain should always be proportional to disease or damage [13,18]. 
In addition to the observer‟s evaluation of the patient, the study indicated a second 
potential underlying mechanism: the observer‟s belief that the patient feigned her or his pain. 
Following Craig and colleagues [7,8], absence of diagnosable pathology associated with the 
patient‟s pain is a risk factor for observers to impute to the patient an intention of feigning 
pain. Our findings indicate that this mechanism partially underlies the relationship between 
absence of clear medical evidence for the pain and the observer‟s lower pain estimates, less 
sympathy and less inclination to help. Nevertheless, given the partial mediation, the findings 
suggest that a belief in malingering or deception is not the only mechanism explaining the 
detrimental effects of the absence of medical evidence upon observer responses. Instead, the 
results indicate the observer‟s evaluation of the patient as the key mechanism. 
The findings of the present study may have some clinical implications. First, the results 
suggest that people for whom no medical evidence for their pain is available are negatively 
evaluated by observers. The results further indicate that this effect may be the reason why 
observers attribute less pain, feel less sympathy and are less inclined to help with daily 
activities. All this may impact the wellbeing of people with pain. Lower pain estimates, less 
sympathy and less inclination to help may negatively affect the observer‟s behavior towards 
the individual with pain (e.g., help giving). Second, suspecting deception when a medical 
explanation for the pain is lacking may lead to stigmatizing individuals with pain for which 
there is no clear medical explanation. For example, stigmatization may occur to the extent of 
believing the individuals to be malingering. This, in turn, has important repercussions for the 
wellbeing and identity of the people with pain [21]. Third, the results suggest that the patient‟s 
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self-reported pain is taken less into consideration by the observer when information is 
provided that the pain is influenced by psychosocial factors, such as marital dissatisfaction or 
job stress. The patient‟s self-report is, with nonverbal pain behavior, an important cue for 
others‟ estimation of their pain [25], and informs appropriate decisions on pain treatment. 
Fourth, the results suggest that observers take information about psychosocial influences into 
account predominantly for high intensity pain. This finding may suggest that the observation 
of patients expressing high intensity pain made observers more sensitive to the information 
about both medical evidence and psychosocial influences. 
Some limitations, each of which points to directions for future research, deserve attention. 
First, the vignette methodology may lack ecological validity; observer reports of their 
reactions to a vignette and picture/video may not predict their behavior in real life. Ways of 
bridging this gap are challenging for the researcher, but crucial for understanding clinical 
situations. Second, additional actual behavioral measures of help might strengthen the 
ecological validity of the results, as self-report is prone to social desirability effects. Third, the 
results from our participant observers may differ significantly from the beliefs and behavior of 
professional health care providers in relation to pain, medical and psychosocial influence on 
pain, and evaluation of patients. Fourth, although video sequences of actual patients with 
chronic low back pain were used in the study, one may question whether the four patients are 
representative of the full population of patients with pain. Fifth, the psychosocial influences 
described in our vignettes may have been weak compared with the psychosocial issues (e.g., 
clinical mood or anxiety disorders) that are often prominent in pain patients [2]. Therefore, 
future research may benefit from examining the influence of the comorbidity of pain with 
clinical mental disorders on observer responses. Sixth, future research may benefit from 
examining whether the patient‟s pain expression impacts on the mediating role of the 
participant‟s evaluation of the patient and/or his or her belief in deception. 
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Table 1. The age of each patient and for each patient: 1) the scores on facial pain expression averaged across the four video sequences, 2) 
the active pain behavior, averaged across the four video sequences, 3) the mean duration of the video sequences and 4) patients’ self 
reported pain ratings for each video sequence. 
 
patient age facial pain expression active pain behavior duration pain 1 pain 2 pain 3 pain 4 
FL 65 0.5 (2) 8.25 (3) 11.55s (2) 7 4 6 7 
ML 55 0.5 (2) 7 (2) 13.55s (2) 7 7 6 7 
FH 46 1 (4) 11.25 (3) 20.25s (4) 8 8 8.5 8.5 
MH 63 1 (4) 16.75 (4) 18.71s (3) 7 5.5 7 7 
Note 1. In the column „patient‟, the first initials refer to the gender of the patients (F = female, M = male) and the second initials refer to the level 
of pain expression that is displayed by the patient (based on face validity; L = low pain expression; H = high pain expression). 
Note 2. Pain 1, pain 2, pain 3 and pain 4 refer to patients‟ self reported pain ratings for each video sequence. 
Note 3. The quartile with regard to the scores of the 34 patients of the G-PAVIDA each patient fitted in is provided between brackets. 
Note 4. The scores on active pain behavior of patient FL and patient FH fitted within the same quartile (based on the larger sample; N=34). 
However, the mean score on active pain behavior for the two patients in the „low pain expression‟ group (Mlow = 7.63) fitted within the 2
nd
 
quartile while the mean score on active pain behavior for the two patients in the „high pain expression‟ group (Mhigh = 14) fitted within the 4
th
 
quartile. 
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Table 2. Means (and stardard errors) of the participants’ scores on pain, sympathy, help and discrepancy for each cell. 
 
pain expression medical evidence psychosocial influences pain sympathy help discrepancy 
low absent absent 2.70 (0.21) 3.85 (0.29) 2.31 (0.28) 2.36 (0.32) 
high absent absent 4.54 (0.22) 4.62 (0.28) 3.55 (0.28) 2.14 (0.32) 
low present absent 3.05 (0.22) 4.40 (0.27) 2.71 (0.32) 2.63 (0.32) 
high present absent 5.73 (0.23) 5.81 (0.25) 4.95 (0.31) 1.41 (0.32) 
low absent present 2.31 (0.22) 3.84 (0.29) 2.35 (0.28) 3.48 (0.31) 
high absent present 4.77 (0.24) 4.92 (0.31) 3.96 (0.31) 2.40 (0.32) 
low present present 3.17 (0.23) 4.57 (0.29) 3.16 (0.31) 3.27 (0.32) 
high present present 5.32 (0.26) 5.39 (0.30) 4.49 (0.33) 1.69 (0.31) 
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Figure 1.  Flow diagram of the study design. 
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Figure 2. The three way interaction effect between patient‟s pain expression, medical 
evidence and psychosocial influences upon participant‟s inclination to help 
the patient with daily activities. 
 
 
 
 
 
 
 
 
 
 
 
 
